BACKGROUND: Since premenstrual syndrome (PMS) can cause suicide, dissociation of familial relationships, abnormalities in the daily work and inter-personal relationships in the patients, and bring about direct and indirect economic burden for the society, it is important to resolve the problems of the patients. The objective of the current study is to determine the effect of magnesium (Mg), combination of vitamin B6 and Mg, and the placebo on the severity of PMS in the patients affected by the disease referred to the health centers of Isfahan University of Medical Sciences during 2009-2010. 
remenstrual syndrome (PMS) affects millions of women around the world and is known as the most important disorder in women. 1 It has been estimated that 80-90% of women experience the symptoms of PMS in reproductive age, among whom the symptoms are severe in 3-8%. 2 The diagnostic criteria of American Psychiatry Association (APA) for diagnosis of PMS are as follows: if at least five of the following symptoms and signs are present in the daily symptom record form during the last week of the luteal phase up to the first four day of the next menstrual cycle for at least two cycles, and the signs and symptoms interfere with the daily life and relationship of the individual, and the symptoms do not originate from the aggravation of psychiatric disorders. 3 Various etiologies have been proposed to explain the underlying cause of the syndrome, and thus different therapeutic approaches have been introduced for the disease. This can be largely due to multi-factorial nature of the disorder and the role of different biological, psychological, and social factors in its develop-P www.mui.ac.ir ment, as well as the overlap of the symptoms of the syndrome with those of many different psychological and gynecological diseases. 4 One of the treatment approaches proposed for the syndrome is the supplementation therapy, including those containing magnesium (Mg).
Abraham was the first one who proposed magnesium deficiency as the underlying causes as well as the aggravation factor of the PMS symptoms. He believed that the relief of the symptoms after administration of Mg results from the relaxing effect of Mg in controlling the neuromuscular stimulations. 5 The Mg level of erythrocytes and leukocytes of women with PMS is lower than that in the women without the syndrome. 6 Although the effect of pure Mg supplement on treatment of PMS symptoms has been confirmed in different studies, it seems that better results can be achieved by combination of Mg and vitamins. One of the suggested combinations for treatment of PMS symptoms is the combination of vitamin B6 and Mg. Many studies have been carried out on effectiveness of these combinations, but so far no decisive result has been obtained in this regard, and further studies are required to confirm their effectiveness and safety. Thus, considering what was mentioned above, the importance of the syndrome in occurrence of personal and social problems, as well as the affordability, availability, and safety of Mg and vitamin B6, the current study was carried out to determine the effect of Mg, the combination of Mg-vitamin B6, and the placebo on the PMS symptoms.
Method
This is a double-blinded placebo-controlled clinical trial, in which coding method was used for blinding. To this end, the medicine boxes were coded and then handed in to the researcher, and only at the end of the study and after decoding, the contents of the boxes were specified. The study was approved by the Ethical Committee of Isfahan University of Medical Sciences. After checking to meet the inclusion and exclusion criteria and filling out the questionnaire on the symptoms of primary diagnosis of PMS, the patients were evaluated for depression and anxiety using Beck's depression test and Holms' anxiety criteria. If a participant was not affected by depression or anxiety disorder, she was asked to fill out the PMS daily symptom record form for two months.
The study population was women of 15-45, referred to the selected health centers, who were affected by the PMS according to the criteria of American Psychiatry Association, and also met the inclusion criteria (being 15-45 years old, having regular menstrual cycle, not being affected by depression or anxiety, not having an acute or chronic disease, not taking medicines or supplements, and not taking regular exercise).
The study was carried out in two steps. In the first step, 170 women entered the study and were asked to fill out the daily symptom record form for two months. In this step, 165 women returned back the questionnaires, out of which 150 were affected by the syndrome, as indicated by the data analysis. They were randomly assigned to three groups, each consisting of 50 participants. Then, the participants of the Mg group daily received one Mg tablet (250 mg). The participants of Mg plus vitamin B6 daily received a tablet containing 250 mg Mg plus 40 mg vitamin B6, apparently similar to the Mg tablet. Each day, the participants of the placebo group received one placebo tablet, apparently similar to the tablets of the two other groups. The tablets given to the three groups were prepared by Isfahan Faculty of Pharmacy. In the second step, the participants were asked to continue regular record of their daily symptoms and also to begin taking the tablet regularly from the first day of the menstrual cycle to the start of the next cycle. From among the participants, 38, 41, and 37 participants in the Mg, Mg plus vitamin B6, and placebo groups followed the study to the end. The severity of symptoms was determined using daily symptom record form and symptom rating. The participants rated their daily symptoms as zero (not having),activities such as education and work, 2 (moderate) indicate the symptom affects daily activities moderately, and 3 means the symptom prevents daily activities.
The exclusion criteria were pregnancy, willingness to use hormonal contraceptive methods or taking any hormonal treatment, not taking the drug or not filling out the forms regularly, and unwillingness to continue the treatment. Data analysis was carried out using oneway ANOVA, paired t-test, chi square, and Kruskal-Wallis, by SPSS software, version 15.
Results
The mean age of the participants of Mg, Mg plus vitamin B6, and placebo groups were 28.71, 30.02, and 28.03 years, respectively. The three groups were matched with respect to the a marital status, educational level, contraception method, job, body weight, height, number of children, menarche age, the interval between menstrual bleedings, and duration of bleeding (p > 0.05).
The findings showed that the three groups were not significantly different with regard to the mean score of the PMS symptoms before the menstrual cycles (p > 0.76). This is while the three groups were significantly different in this respect after the treatment (p < 0.001). Table 1 provides the mean score of the PMS symptoms before and after the intervention in the three groups.
As can be observed in the table, the combination of Mg plus vitamin B6 is more effective that Mg and placebo in lowering the mean score of the PMS symptoms (p < 0.05). Considering the changes in the mean score of the PMS symptoms after the intervention, it was demonstrated that the mean score significantly decreased in all the three groups (p < 0.05). To simplify the comparison of effectiveness of each treatment, we categorized the 30 recorded symptoms into five sub-groups, according to the Abraham's classification, and then evaluated the effect of each treatment on the symptoms. The subgroups of symptoms were as follows:
Depression sub-group: including symptoms of depression and isolation, avoiding social activities, crying, dejection, inclination to remain at home, anger, forgetfulness, insomnia, and inability to concentrate.
Anxiety sub-group: including the signs of Somatic symptom sub-group: including the symptoms of feeling cold, nausea, urination frequency, flushing, low back pain, headache, acne, greasy skin, arthralgia, and muscular pain.
The effect of the interventions on each subgroup of the symptoms is presented in Table 2 .
Discussion
The results indicated that combination of Mg and vitamin B6 was more effective than Mg and placebo on decreasing the PMS symptoms. De souza et al carried out a study to determine the potential effect of combination of Mg and vitamin B6, and demonstrated that both Mg and combination of Mg and vitamin B6 can relieve the PMS symptoms. 5 They reported that vitamin B6 decrease the severity of the symptoms more effectively. However, in the current study, the combination of Mg and vitamin B6 showed the highest effectiveness in relieving the PMS symptoms. The difference between the two studies can probably be explained by the higher dosage of Mg (250 mg versus 200 mg) and longer duration of treatment (two months versus one month) in the current study. Reviewing various studies on the effect of Mg on the PMS symptoms indicate that at least two months is required for presentation of the therapeutic effects of Mg. This is also true for the combination of Mg and vitamin B6. 5, 7 One of the main differences of the study carried out by De souza et al with the current study is the shorter intervention in the former study, which seems to affect the results.
The difference can also be partly explained by the difference in the methodologies. For instance, the study carried out by De souza et al had a Latin square design, and each patient receive each of the combinations for one month and then immediately another combination was administered for the patient. This method would affect the results. One problem of their study was not to consider the wash-out period among the interventions, such that the observed results after administration of one drug in one patient can partially result from the previously taken drug. In the current study, the results of the study was evaluated two months after the end of the intervention, and because of the study design, the drugs could not interfere with each other.
In another study on the effect of Mg on the PMS symptoms, Facchinetti et al reported that after two months of Mg administration, the group that received Mg experienced a significant decrease in the severity of the PMS symptoms compared with the placebo group (p < 0.04). 8 Moreover, they reported a significant decrease in the severity of water retention (p < 0.03) and pain (p < 0.04) symptoms. The effectiveness of Mg administration on more symptoms in the current study compared with the study by Facchinetti et al is probably because of the pattern of Mg administration. In the current study, Mg tablets (250 mg/day) was administrated from the beginning of the menstrual cycle to the start f the next cycle, while in the latter study, Mg tablets (360 mg) with magnesium pyrolidone carboxylic acid formulation was administered from the 15th day of the menstrual cycle to the start of the next cycle. By reviewing the literature, it was concluded that the daily need of magnesium in a normal individual is 320 mg, and the normal kidney excretes extra load of Mg in the urine to prevent toxicity. Thus, administration of Mg with higher doses and for shorter courses is not helpful in alleviating the symptoms, because the extra load of Mg would be excreted in the urine. In the study carried out by Quaranta et al on effectiveness and safety of slow release Mg (Sincromag) in treatment of 41 women with PMS, it was demonstrated that Mg has the highest effectiveness on the severity of depression, craving, and anxiety symptoms. 9 With regard to reducing the severity of other symptoms, Mg was effective as well. After administration of Mg for two months, a significant decrease in the severity of water retention symptoms (p = 0.009) was also reported by Walker et al Although it was reported that Mg decreased the severity of all www.mui.ac.ir the PMS symptoms, the decrease was not statistically significant. 7 The difference observed between the study carried out by Walker et al and the current one can be partially because of the lower mean age of the participants in the Walker et al's study (15-25 years versus 28-30 years). Because of the younger ages, the participants' diet included more chocolates, cocoa candies, and caffeine, which can lead to higher severity of the symptoms and lower effectiveness of the intervention.
With respect to the placebo effect, it should be noted that in the studies carried out on the PMS, the placebo effect on the syndrome is considerable. 10 Response to placebo was different, ranging from 0.3 to 0.4, and it seems that paying attention to the women under study can bring about a positive psychological effect on treat ment of the PMS. 6 In the study carried out by De souza, placebo led to a significant decrease in all the PMS symptoms, varied from 16% for depression symptoms to 31% for depression symptoms.
Conclusion
Considering the results, the combination of Mg and vitamin B6 is an effective and affordable treatment in PMS. With regard to the periodic and chronic nature of the syndrome, administration of the drug seems to be feasible.
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